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* NOTICES * 

^JPO and NCIPI are not responsible for any 
fy damages caused by the use of this translation. 

o 

Ol.This document has been translated by computer. So the translation may not reflect the original precisely. 
yj2 **** shows the word which can not be translated. 
jsfe.In the drawings, any words are not translated. 



^DETAILED DESCRIPTION 

^Detailed Description of the Invention] 

lighting, the surface image read approach, and surface equipment Background of invention This invention illuminates 

front face and relates to the lighting and the image reader of a stock form for reading the label which had the 
CQnformation on cord formation like a bar code, or an alphanumeric format especially about the approach and equipment 
which read the image of the front face. 

The reader of a surface image takes out the image of the front face of an article in an electric form. The status signal of 
this electric format is memorized, or is transmitted to a suitable data processor. If information is memorized by the 
label in the alphanumeric format, the image will be transmitted to a data processor with character recognition capacity. 
However, generally the information as a form is printed in the form of a code. In an ordinary example, a surface image 
is stuck on the surface of a package, and is a ******** bar code label. This bar code label includes the information 
about the source of a package, the destination, an order number, etc. In order to recover information from a bar code 
label, a suitable image reader generates the digitization image of a bar code label. This image is sent to a processing 
computer. A processing computer decodes the information on desired from a digitization image. 
Any of a machine anchoring form and a stock form are sufficient as an image reader. Especially when there is the need 
of carrying out in the location which left processing, the equipment of the stock form of a portable type is effective. 
Such equipment is effective, when the dimension of the article with which the label was stuck is various, or also when 
the locations of an article differ. 

The place depending on the quality of the digital image from which the capacity for recovering data from a front face is 
acquired by the image reader is size. If it glares to the information on surface and a shadow or an ununiformity is 
during read processing of an image, the quality of a digital image will deteriorate. Especially image-processing 
software cannot identify the optical property (for example, a property like a color) of all the parts of a label with 
dependability, therefore data are lost. When reading the information on an alphanumeric label, or the information on 
the minimum two-dimensional-modulation format of redundancy, especially the thing for which the whole front face is 
irradiated uniformly is important. 

The ambient light which is not uniform is one uneven source of lighting. Especially, by the package for shipment, or 
the letter, since there is habit of preparing a protective layer with gloss like a transparence tape on a label, another 
problem arises. Such a tape produces specular reflection from a front face, and makes the image of a lower label not 
clear. 

When reading the image of a label, it is desirable to read the image as quickly as possible. In order to attain this object, 
it is desirable to enable it to catch the image of the whole two-dimensional label substantially in an instant. 
In order to acquire the image of a label, using the camera with which charge coupling equipment (CCD) was formed 
was proposed. However, the camera with which CCD was prepared has the fault that the photoelectrical load of the 
potential well in a CCD array may exceed the capacity of the potential well, under existence of powerful lighting. The 
phenomenon of being full of the potential well where a charge adjoins is known as a blooming (flare). If a blooming 
arises, naturally information will be lost. 

Furthermore, if there is a motion relative between a camera and a substrate, a blot will arise with the read image. For 
example, the exposure time of the video of normal is 0.033 seconds. Carrying out about 0.42cm (0.165 inches) 
migration of the object which runs by about 13cm (5 inches) per second in this exposure time, this is 16.5 pixels in 
100dpi image resolution. If there is a shift of such a pixel, a remarkable blot will arise with an image and data will be 
lost. 

The object of this invention is to obtain the approach and equipment which can read an exact image in a short time and 
which illuminate a front face and read the image of the front face. 
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Especially the object of this invention is to obtain the approach and equipment which used the camera equipped with 
CCD which neither a blooming nor a blot produces and which illuminate a front face and read the image of the front 
face. 

The object of this invention illuminates the front face which is not further influenced of the specular reflection from a 
front face, and is to obtain the approach and equipment which read the image of the front face. 
About other objects of this invention, and effectiveness, it clarifies by detailed explanation about the following 
desirable examples. 

The outline of invention It has a shutter means for restricting the exposure time of a means supply the output signal 
with which the front face of this invention illuminates, the equipment for reading the image of the front face reads the 
means for illuminating the above-mentioned front face, and the image of the illuminated front face, and the read image 
expresses, and a means read an image for the above-mentioned image, to the high-speed exposure time as which below 
a video frame rate was chosen. 

The equipment which illuminates the front face of this invention and reads the image of the front face Covering with 
which it has an opaque side attachment wall, and pars-basilaris-ossis-occipitalis opening was formed in the soffit of the 
side attachment wall, The means which consists of a camera equipped with CCD which supplies the output signal with 
which it is prepared in this covering, and it is prepared the means for illuminating a front face through the above- 
mentioned pars-basilaris-ossis-occipitalis opening and in the above-mentioned covering, the image of the illuminated 
front face is read, and the read image is expressed is included. 

The equipment for illuminating the front face of this invention and reading the image of the front face A means to read 
a means to illuminate a front face, and the image of the illuminated front face, and to supply the output signal showing 
the read image, The 2nd polarization means which has been arranged in the medium of the 1st polarization means 
arranged in the medium of the above-mentioned lighting means and the illuminated front face, and the front face by 
which lighting was carried out [ above-mentioned ] and a means to read an image and which intersects perpendicularly 
with the polarization means of the above 1st is included. 

The method of illuminating the front face of this invention and reading the image of the front face contains the step 
which reads the image of the step which illuminates a front face, and the front face by which lighting was carried out 
[ above-mentioned ], restricting the exposure time to the high-speed exposure time as which below the video frame rate 
was chosen selectively, and the step which supplies the output signal showing the read image. 
The approach of illuminating the front face of this invention and reading the image of the front face The step which 
prepares covering with which it has an opaque side attachment wall, and pars-basilaris-ossis-occipitalis opening was 
formed in the soffit of the side attachment wall, The step which uses the light source which is established in covering 
and illuminates the above-mentioned front face through the above-mentioned pars-basilaris-ossis-occipitalis opening, 
The step which uses the camera with which it is prepared in the above-mentioned covering, and CCD which supplies 
the output signal with which the image of the illuminated front face is read and the read image is expressed was 
prepared is included. 

The method of illuminating the front face of this invention and reading the image of the front face contains the step 
which illuminates a front face with the light by which it was polarized in the 1st direction, the step which polarize the 
reflected light from a front face in the 1st direction of the above, and the 2nd direction which intersects perpendicularly, 
the step which read the surface image by which lighting was carried out [ above-mentioned ] in the reflected light by 
which it was polarized, and the step which supply the output signal showing the read image. 
Easy explanation of a drawing Drawing 1 is the perspective view having cut off and shown some equipments of this 
invention in a busy condition. 

Drawing 2 is the decomposition perspective view of the equipment by this invention. 

Drawing 3 is a flow chart explaining actuation of the shutter circuit of the equipment by this invention. 

Drawing 4 is the block diagram showing the control device and signal processor which are used with the equipment by 

this invention. 

Detailed explanation of a desirable operation gestalt If drawing 1 is referred to, to drawing 1 , the label 14 stuck on the 
flat top face of a package 12 is illuminated, and the lighting and the image reader 10 in use [ for reading the image ] by 
this invention are shown. If drawing 2 is referred to, equipment 10 contains covering 20, the camera 40, the handle 60, 
and the lighting system 80. The pars-basilaris-ossis-occipitalis opening 24 is formed in the soffit of the vertical side 
attachment wall 22, and the top opening 26 is formed in the top face. With the operation gestalt of a graphic display, 
the side attachment wall 22 has four flat surfaces so that a square cross section may be formed. It cannot be 
overemphasized that the configuration of the vertical side attachment wall 22 is selectable so that a desired 
configuration may be made. For example, a top view may make a rectangle and the vertical side attachment wall 22 
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may have it. [ cylindrical ] Usually, the vertical side attachment wall 22 is chosen so that it may become the same as the 
configuration of a field where the configuration of the pars-basilaris-ossis-occipitalis opening 24 should be illuminated. 

The configuration of the pars-basilaris-ossis-occipitalis opening 24 may be chosen so that it may become the same as 
the configuration of the array of an image reader. Moreover, the vertical side attachment wall 22 not vertical to 
accuracy is clear. 

With the operation gestalt of a graphic display, the camera 40 which has a cylinder-like case substantially penetrates 
the top opening 26 of covering 20, and is arranged. A camera 40 is attached in the upper part of covering 20 with the 
bracket 42 of the flank of the case. A camera 40 is fixed to covering 20 with the bolting screw 44 formed by penetrating 
the breakthrough 28 of a side attachment wall 22. 

A camera 40 is equipment which generates the signal showing the image in which the image of the front face of an 
article like the front face of the package 12 shown in drawing 1 was read in, and the front face was read. A camera 40 is 
a camera equipped with CCD. As a suitable camera equipped with CCD, there is Pal Knicks TM-7X (trade name-ulnix 
TM-7X) which has a 6.5mm lens for example, by Tamron. The signal line to the suitable power-source line, the control 
unit 110, and signal processor (roughly shown in drawing 4 ) to an external power (not shown) is prepared through the 
cable 70. A power source supplies a camera 40 and the power for actuation of a lighting system 80. The signal line in a 
cable 70 transmits the output signal showing the image which transmitted the control signal to the camera 40 and the 
trigger circuit 85 from the control unit 110, and was read in the camera 40 with the camera 40 to the signal processor 
120. 

If drawing 1 and drawing 2 are referred to again, the handle 60 is formed in the top face of the case of a camera 40. 
Generally a handle 60 is cylindrical and serves as a grip which is easy to use for a user. It is desirable that the hand 
switch 62 is formed, and a user illuminates a front face, and he can use it in order to supply the signal for making the 
sequence for reading the image of the front face start to a control unit. The hand switch 62 is good with an indirectional 
switch. 

The lighting system 80 is formed in the upper part of covering 20. This lighting system 80 is attached on the horizontal 
plate 72 preferably prepared in the upper part of the above-mentioned covering 20 around the lens of a camera 40. A 
lighting system 80 consists of a linearity xenon flash lamp or a lamp for stroboscope light in the example of a graphic 
display. The lighting system 80 shall contain the flash lamp 82 formed in the reflecting plate 84. The reflecting plate 84 
has the front face of bubble Al Zach (bubble alzac) or reflective aluminum. By the suitable electrical connecting means 
(not shown), a current is supplied to a flash lamp 82 and flash luminescence is carried out. The opening 74 which the 
reflected light from the illuminated front face can pass towards a camera 40 is formed in the level support plate 72. The 
suitable fixed means for attaching a flash lamp 82 in a reflecting plate 84 is established. 
Furthermore, the 1st polarization film (analyzer) 102, i.e., a polarizer 100 and the 2nd polarization film, i.e., an 
analyzer, is formed. The 1st polarization film 100 is formed in the bottom of a lighting system 80. All the light emitted 
by the lighting system 80 passes this 1st polarization film 100, and the 1st polarization film 100 is positioned so that it 
may arrive at the front face illuminated through the pars-basilaris-ossis-occipitalis opening 24 of covering 20. The 2nd 
polarization film 102 is formed on opening of a camera 40. Therefore, the 2nd polarization film 102 is formed so that 
the light reflected from the front face may pass this 2nd polarization film 102 and may carry out incidence to a camera 
40. The 1st polarization film 100 has bearing where the 1st was chosen, and the 2nd polarization film 102 has bearing 
where the 2nd of a 90-degree direction was chosen from polarization bearing of the 1st polarization film 100. The 
effect of the specular light from a front face can be eliminated by using it combining the 2nd polarization film 102 with 
polarization bearing in the include angle of 90 degrees from polarization bearing of the 1st polarization film 100 in the 
optical path from a lighting system 80 to a front face, and the polarization film 100 of the above 1st prepared all over 
the reflected light way from the illuminated front face to a camera 40. By using the 1st polarization film 100 and the 
2nd polarization film 102, especially when using it in order to read the label covered with the coat with gloss like a 
transparent tape in equipment 10, it is effective. 

The chip switches 130 and 132 are formed in two symmetrical points of the soffit section of covering 20. These chip 
switches 130 and 132 will be closed if each point of the soffit of covering 20 contacts a front face. As shown in 
drawin g 4 , the chip switches 130 and 132 are connected to the hand switch 62 and the serial. The soffit of covering 20 
contacts a front face like the front face of the package 12 of drawing 1 , and request transmission of the signal from the 
hand switch 62 is carried out. Consequently, the chip switches 130 and 132 can prevent that a lighting system 80 and a 
camera 40 are energized except for the case where the soffit of covering 20 contacts a front face. 
The configuration of these chip switches 130 and 132 can attain two objects of quality maintenance of safety and an 
image simultaneously. When the lighting system 80 is first turned [ 1st ] to people's eyes, it is not energized carelessly. 
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Displeasure will be given to an eye, if it is energized when the lighting system 80 is turned to peopled eyes since the 
light of a flash lamp is strong. If a clearance is between the points of the soffit of covering 20 and front faces in which 
these chip switches 130 and 132 are formed by the chip switches 130 and 132 the 2nd, it can guarantee that a camera 40 
is not energized. Consequently, the amount of the ambient light which arrives at a front face at the time of the read of 
an image can be made into the minimum. When the soffit of covering 20 is in a flat surface like a graphic display, an 
ambient light can be prevented from arriving at the flat front face which is in covering by the configuration of these 
chip switches 130 and 132 substantially. 

In order to control the camera which has CCD, it is desirable to prepare the electronic shutter. The camera which has 
CCD usually accumulates a period charge equal to the potential well to a video frame rate. According to the usual 
technique, a charge is read at the time of termination of this period. Video frame rates (namely, the time amount length 
or the video exposure time of a video frame) are usually 1/30 seconds. However, when equipment 10 was used, the 
lighting by the lighting system 80 was dramatically strong and a charge continued being accumulated during the period 
equal to a video frame rate, it discovered that the photoelectrical load in almost all the potential well of a CCD array 
will exceed the capacity of a potential well. Furthermore, in order to prevent that articulation is lost by the relative 
motion by the camera and the label, it is desirable to shorten the exposure time as much as possible. 
Next, drawing 3 is referred to. The operating sequence of the electronic shutter of the equipment of this invention is 
illustrated by drawing 3 . As for an electronic shutter, it is desirable to be prepared in a control unit 1 10 in the form of 
either software or hardware. A new video frame is started in step 305 displayed as "the video frame start (T= 0)." In T= 
0 at the time of initiation of a video frame, the charge is accumulated in neither of the components of a CCD array. 
Each component in a CCD array is maintained by the short circuit condition immediately after T= 0, and a charge is 
accumulated in neither of the components of a CCD array. If it puts in another way, the electronic shutter has closed 
and this step is shown by step 310 indicated to be maintenance" to the short circuit condition in "CCD component. 
The time amount T from initiation of a video frame is continuously compared with time amount equal to the time 
amount (= video frame length - the high-speed selected exposure time) which deducted the high-speed exposure time 
chosen from video frame length. This is "T= video frame length. - It is shown by step 315 indicated to be selected high- 
speed exposure-time ?." Time amount T is video frame length. - If shorter than the high-speed selected exposure time, a 
control unit will continue maintaining the component in a CCD array in the short circuit condition so that it may be 
shown by the arrow head "NO" of step 315. 

Time amount T is video frame length. - The component of a CCD array will not short-circuit a control unit any longer, 
but if it becomes equal to the high-speed selected exposure time, it will supply a signal so that a component may begin 
to accumulate a charge, so that step 320 indicated to be energization" may show "CCD array and a lighting system. A 
lighting system 80 is simultaneously energized by the signal supplied to a trigger circuit 85 from a control unit 110. 
Consequently, the component of a CCD array is exposed by the reflected light during a surface lighting period, and 
accumulates a charge. 

Time amount T is compared with the die length of a video frame as shown in step 325 indicated to be "T= video frame 
length ?." If T is shorter than video frame length, a CCD array is in an energization condition, and when light carries 
out incidence of each component on it, it will accumulate a charge. This is shown by the arrow head of "NO" from step 
325 to step 320. If time amount T becomes equal to the die length of a video frame, a CCD array will be read as shown 
in step 330 indicated "To read a CCD array", so that the arrow head of "YES" from step 325 to step 330 may show. 
Processing is ended as this shows to "end" 335. 

The upper processing shows that the time amount in which the component in a CCD array accumulates a charge is 
maintained short as much as possible. It is prevented by this that a blot arises by the relative motion by equipment 10 
and the front face, and the blooming (flare) by the superfluous exposure time is also prevented. By using an electronic 
shutter, the high-speed whole selected exposure time is controllable to accuracy. Furthermore, while this electronic 
shutter opens this electronic shutter, it can guarantee that the reflected light from a front face is the light generated by 
********** from the first by combining with energizing a lighting system. Therefore, the effect of an ambient light 
can be pressed down by using an electronic shutter to the minimum. Especially for this equipment, the thing from a 
front face for which light is glaringly made into clearance or the minimum is ****** by using the 1st and 2nd 
polarization film 100 and 102 each other arranged in the direction of the include angle of 90 degrees as mentioned 
above. 

When the reinforcement of lighting is fully strong, the thing short more nearly substantially than video frame length of 
the high-speed selected exposure time is desirable, and it is desirable that it is moreover quick as much as possible. In 
the example used for the trial, the good result was obtained by the high-speed exposure time as which 1 ms was chosen. 
This high-speed selected exposure time is 1/33 of video frame length. It is set up based on this experience are chosen 
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and according [ the high-speed exposure time ] to this contractor. If a blooming and a blot are observed when a certain 
high-speed selected exposure time is used, it is necessary to shorten the high-speed exposure time then chosen. When a 
certain selected exposure time is used and the obtained level on the strength is too low although each optical property is 
identified, it is necessary to lengthen the high-speed selected exposure time. 

Next, drawing 4 which shows the block diagram of the equipment of this invention equipped with the control device 
1 10 and the processor 120 is referred to. A control unit 1 10 supplies a control signal to the trigger circuit 85 of a 
camera 40 and a lighting system. The chip switches 130 and 132 are arranged all over the middle circuit of the hand 
switch 62 and a control unit 1 10. As mentioned above, the control signal from a control unit 110 sets up the timing of 
the trigger of a lighting system 80 while carrying out time amount doubling of actuation of a camera 40 by the 
electronic shutter. The trigger circuit 85 contains an electric energy storage device usually like the capacitor beyond 1 
or it. A trigger circuit 85 will pass a current from the above-mentioned capacitor to a lighting system 80, if the signal 
from a control unit 1 10 is received. A camera 40 supplies the signal showing the reflected light from a front face to a 
signal processor 120. 

Many deformation is also possible within the limits of this invention. For example, the lighting system 80 used as the 
light source does not need to be a flash lamp. A lighting system 80 may be the array of light emitting diode, a source of 
the diffused light, or the light source of the form of other arbitration. The strong light source like a flash lamp is 
advantageous at the point that the effect of an ambient light can be pressed down to the minimum, at the time of the 
lighting of the whole front face. Consequently, the lighting by the uneven ambient light hardly affects it to the whole 
lighting. Moreover, if powerful lighting like the light from a flash lamp is performed, drawing of the lens of a camera 
can be adjusted so that it may become min, and depth of field can be made into max. When the label is stuck on a 
curved front face like tubing, it is effective that depth of field are especially deep. 

Especially the covering 20 prepared in the lighting system 80 and the camera 40 is effective. Covering 20 is opaque, 
and it has only the pars-basilaris-ossis-occipitalis opening 24 by operating state, therefore covering 20 can remove 
substantially that a front face is illuminated by the ambient light. 

Consequently, surface lighting is substantially performed by the lighting system 80 altogether. Therefore, lighting is 
controlled uniformly. Furthermore, polarization of the light which illuminates a front face can be controlled to decrease 
specular reflection, and the reinforcement of lighting can also be controlled. 

this ~ direct sunlight - also when the lighting of the following ambient lights is very strong, the equipment of this 
invention is usable enough. By maintaining uniformly the distance between the lens of a camera 40, and a front face, 
re-focusing of a camera becomes unnecessary. Furthermore, the equipment of this invention is incorporable into a 
configuration on hand. 

Although the camera equipped with CCD is effective, in order to supply the electrical output signal with which it is not 
necessarily required, the image of the illuminated front face is read, and the read image is expressed, other equipments 
can also be used with an operation gestalt with this invention. It is thought that a vidicon or the same equipment is also 
usable. 

At the especially desirable example shown as an example, a camera 40 is about 7 from the bottom of covering. 

it prepares on 6cm (3 inches) — having - a diameter - about 6.4cm (2.5 inches) visual field— **** -- it is. Moreover, 

the height of covering 20 is about 9.5cm (3.75 inches). The bore of a reflecting plate 84 is about 2cm (0.8 inches), and 

it has spread so that 225-degree radii may be made. The shaft of a lamp 82 separates from the optical center of a camera 

about 3.7cm (1.45 inches), and is about 0.6cm (0) radially from the shaft of a reflecting plate 80. 

234 inches is left and it is installed. The short selected exposure time is about 1 ms. 

It is not necessary to say that much deformation is possible about the approach and equipment of this invention within 
the limits of this invention. For this reason, although the desirable example of the approach of this invention and 
equipment was explained in the top, other examples are possible and it is not necessary to say being thoroughly 
contained in the range of this invention in which other examples of these are restricted by only the claim. 
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CLAIMS 



[Claim(s)] 

1. an image read means with a video frame rate supply the output signal showing the image which read a means 
illuminate a front face (a), and the surface image by which lighting (b) was carried out, and was read, and the means 
restrict the exposure time of a (c) this image read means to the high-speed selected exposure time short than the above- 
mentioned video frame rate - since - the equipment which illuminates the front face become and reads the image of 
the front face. 

2. An image read means is equipment which illuminates the front face of claim 1 which consists of a camera equipped 
with charge coupling equipment, and reads the image of the front face. 

3. The high-speed selected exposure time is equipment which illuminates the front face of claim 1 which is about 1 ms, 
and reads the image of the front face. 

4. A means to restrict the exposure time is equipment which illuminates the front face of claim 2 which consists of a 
means for being shortened to time amount equal to the time amount which deducted the high-speed exposure time 
chosen from the video frame rate in each component of the CCD array of a camera at the time of initiation of each 
video frame, and reads the image of the front face. 

5. (A) Covering with which it Has Opaque Side Attachment Wall, and Pars-Basilaris-Ossis-Occipitalis Opening was 
Formed in Soffit of the Side Attachment Wall, (b) A means to be established in this covering and to illuminate a front 
face through the above-mentioned pars-basilaris-ossis-occipitalis opening, (c) - the means which consists of a camera 
equipped with CCD which supplies the output signal with which it is installed in the above-mentioned covering, the 
image of the illuminated front face is read, and the read image is expressed ~ since - the equipment which illuminates 
the becoming front face and reads the image of the front face. 

6. A means to illuminate, and a means to read an image are equipment which illuminates the front face of claim 5 
established in the upper part of covering, and reads the image of the front face. 

7. Equipment which illuminates front face of claim 5 in which means to prevent energizing means to read means and 
image which are illuminated except for time of the soffit section of covering touching front face is formed, and reads 
image of the front face. 
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DRAWINGS 




[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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